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PROBLEM TO BE SOLVED: To improve 
starting stability and safety in a hybrid vehicle of 
a constitution that an engine is automatically 
stopped at the time of stopping the vehicle, the 
engine is started after starting is performed by a 
motor and driving force by the engine is obtained. 

SOLUTION: Traveling resistance at the time of 
starting is estimated to be large at a D range (S2) 
and from a steering angle and/or road surface 
gradient (S6, S7). When a vehicle is completely 
stopped (S4), an automatic stop of the engine is 
inhibited (S9) and engine driving force can be 
quickly obtained after starting. The vehicle is 
stopped from a traveling state by the engine (S3) 
and the vehicle is shifted to the D range (S2). 
When a winker is operated (S5), the automatic 
stop of the engine is inhibited so that the stop of 
the engine may not be hallucinated as a stop of 
the vehicle (S9). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit of the hybrid vehicles 

equipped with the engine and the motor as a driving source of vehicles. 

[0002] 

[Description of the Prior Art] In recent years, the vehicles equipped with the hybrid system called the parallel 
hybrid system equipped with the engine and the motor as a driving source of vehicles are developed. 
[0003] In said hybrid system, while engine efficiency made it depart by the motor by stopping an engine 
automatically in the time of a halt of bad vehicles and the slowdown from a low speed etc., the engine was started 
after that and there was usually a thing of the configuration using a motor as auxiliary driving force in a run state, 
using an engine as a subject of driving force. 
[0004] 

[Problem(s) to be Solved by the Invention] When a motor was used as mentioned above at the time of bad start of 
engine effectiveness, even if it was the configuration that start torque sufficient at the time of rectilinear- 
propagation start on the usual flat way was acquired, there was a case where it became the lack of torque under 
the conditions that the running resistance at the time of the start from the condition that the wheel is turned 
greatly, and the start from sudden ascent inclination etc. is big. 

[0005] Since there would be delay by the time an engine starts and an engine torque comes to be transmitted to a 
driving wheel although the lack of torque will be canceled, smooth start cannot be performed but the operator 
may have memorized insecurity to perform especially the right-turn in a crossing quickly, if it changed into the 
condition of an engine starting following start by the motor and driving with an engine here. 
[0006] Moreover, although an engine will be stopped automatically and the passerby outside a vehicle will know 
that the engine was suspended from the engine sound when vehicles turn to the right or turn left at a crossing and 
vehicles are made to suspend before a comer of a street When there was no recognition that they were the 
vehicles which depart for a passerby by the motor, unless the engine was restarted, it may have had an illusion, 
the thing in the stop condition that the vehicles do not begin to move. At this time, although an operator will 
show the intention of right-turn or left turn with a turn signal, the passerby had the problem that a crossing might 
be gone straight on, without turning caution to the vehicles which are going to turn to the right or turn left, since a 
halt of an engine was judged as a stop as mentioned above (refer to drawing 3 ). 

[0007] This invention is made in view of the above-mentioned trouble, is equipped with an engine and a motor as 
a driving source of vehicles, and after making it depart by the motor by making an engine stop automatically at 
the time of a halt of vehicles, it aims at improving the start engine performance in the condition that running 
resistance is big in the hybrid vehicles of a configuration of starting an engine and obtaining driving force with an 
engine. 

[0008] Moreover, it aims at enabling it to avoid that the passerby besides the hybrid vehicles which are going to 

turn left or turn to the right has an illusion what vehicles stopped. 

[0009] 

[Means for Solving the Problem] Therefore, in invention according to claim 1, it has an engine and a motor as a 
driving source of vehicles. It is the control unit of hybrid vehicles of a configuration of starting an engine and 
obtaining driving force with an engine, after making it depart by motor by making an engine stop automatically at 
the time of a halt of vehicles. At least, by making to judge that running resistance in connection with start of 
vehicles is larger than usual into conditions, it constituted so that said automatic stay might be forbidden 
compulsorily. 

[0010] Running resistance in connection with start of vehicles is larger than usual, and even if it is the idle state 
of vehicles, it is made to operate, without stopping an engine and enables it according to this configuration, to 
obtain driving force with an engine promptly after start by motor, when it may be insufficient with driving force 
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by motor. _ , . , ' A f 

[001 1] In addition, in this application, the vehicle speed may include a condition of 0 etc. and it may be made tor 
the vehicle speed to include a condition below predetermined speed, and preferably, an accelerator is a close toy- 
pass bulb completely, and it is good at the time of a halt of vehicles which stop an engine automatically, tor the 
vehicle speed to consider as conditions below predetermined speed. 

[001 21 Moreover, it shall include as close starting compulsorily an engine made to suspend with making 
operation continue as it is in compulsory prohibition of automatic stay to a field which should make an engme 
stop automatically on the assumption that prohibition conditions are satisfied. 

[0013] In invention according to claim 2, it considered as a configuration which is judged that said running 
resistance is larger than usual, and forbids said automatic stay compulsorily when a shift position is a transit 

[0014] Shift positions are transit range, such as D range, there is an intention of starting vehicles for an operator, 
and moreover, an engine is made according to this configuration, to operate, when running resistance when 
starting vehicles is large in order to prepare for generating of big demand torque. 

[0015] It was judged that said running resistance was larger than usual, and a shift position was a transit range, 
and when vehicles had stopped thoroughly, it constituted from invention according to claim 3 so that said 
automatic stay might be forbidden compulsorily. 

[0016] Even if vehicles are super-low **, when moving according to this configuration Smce there may be little 
driving torque compared with a time of vehicles having stopped thoroughly even if running resistance is large 
Engine automatic stay is forbidden a condition [ vehicles having stopped thoroughly ], it is judged even it that 
running resistance is larger than usual, and even if a shift position is a transit range, while vehicles are moving, 
engine automatic stay is performed. . a^a 

[0017] In invention according to claim 4, when a steering angle was beyond a predetermined angle, it considered 
as a configuration judged that running resistance in connection with start of vehicles is larger than usual. While 
turning a wheel greatly according to this configuration Since running resistance at the time of start becomes large 
compared with the time of rectilinear propagation in order to make it depart without sense of a rear wheel and a 
travelling direction of vehicles being in agreement, as a rear wheel is dragged when a steering angle is beyond a 
predetermined angle, rubbed running resistance of a rear wheel and a road surface is added, and it is judged that 
running resistance is usually large when making it depart straightly abbreviation. 

[001 8] In invention according to claim 5, when road surface inclination was beyond a predetermined value, it 
considered as a configuration judged that running resistance in connection with start of vehicles is larger than 
usual According to this configuration, at the time of start on a steep ascent hill, since a hill climbing . resistance 
becomes large compared with a case where it is made to depart on a flat way, when road surface mchnahon is 
beyond a predetermined value, it is judged that running resistance is usually large (when making it depart on a 

[0*019] hi invention according to claim 6, when said automatic stay was forbidden compulsorily, a friction 
engagement element which constitutes an engine torque-transmission device was considered as a configuration 
which makes a condition in front of engagement stand by. 

[0020] It enables it to transmit an engine torque to a driving wheel promptly immediately after having made a 
condition in front of engagement stand by, and starting a friction engagement element (clutch) which is 
intermittent in transfer of torque in a device in which engine torque is transmitted to a driving wheel by motor, 
when forbidding engine automatic stay according to this configuration. 

[00211 On the other hand by invention according to claim 7, it had an engine and a motor as a driving source ot 
vehicles, and it is the control unit of hybrid vehicles of a configuration of starting an engine and obtaining driving 
force with an engine, and after making it depart by motor by making an engine stop automatically at the time ot a 
halt of vehicles, it constituted by making for a turn signal of vehicles to operate mto conditions at least so that 
said automatic stay might be forbidden compulsorily. 

[0022] When according to this configuration a turn signal of vehicles is going to make it operate and it is going tc 
make vehicles turn left or turn to the right, even if it is the idle state of vehicles which make an engme stop 
automatically originally, an engine is made to operate and it avoids that a halt of an engine is recognized as a stop 
of vehicles as it is by passerby outside a vehicle. 

[0023] It constituted from invention according to claim 8 so that a turn signal of vehicles was operating, and said 
automatic stay might be forbidden compulsorily, when a shift position was a transit range. 
[00241 Since it may be in a stop condition when a shift position is not a transit range accordmg to this 
configuration, even if a turn signal of vehicles is operating, compulsory prohibition of engme automatic stay is 
not performed, a turn signal of vehicles is operating, and a shift position is a transit range, and only when a 
possibility that vehicles tend to bend is high, engine automatic stay is forbidden compulsorily. 
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[0025], A turn signal of vehicles was operating and a shift position was a transit range, and when vehicles had 
stopped thoroughly, it constituted from invention according to claim 9 so that said automatic stay might be 
forbidden compulsorily. 

[0026] According to this configuration, while vehicles are moving, even if an engine is stopped automatically, a 
passerby outside a vehicle will turn caution to the vehicles concerned in a pass, but If vehicles have stopped 
thoroughly and an engine moreover stops, even if a turn signal shows an intention of right-turn or left turn Since 
it may have an illusion that the vehicles do not depart until it has stopped and an engine starts, automatic stay is 
forbidden when vehicles have stopped thoroughly. 

[0027] A turn signal of vehicles was operating and a shift position was a transit range, and when said automatic- 
stay demand occurred from a run state with an engine, it constituted from invention according to claim 10 so that 
said automatic stay might be forbidden compulsorily. 

[0028] Since according to this configuration it is a pattern in a case of stopping only the usual engine in vehicles 
made into a source of power when an engine is automatically stopped with a halt from a run state with an engine, 
since a possibility have an illusion that vehicles stopped is high, hybrid vehicles and a passerby whom distinction 
with vehicles does not usually attach forbid the automatic stay concerned from a run state with an engine, 
whenever an automatic-stay demand occurred. 

[0029] Duration time of compulsory prohibition of said automatic stay consisted of invention according to claim 
1 1 so that it might restrict within predetermined time. Even if it forbids engine automatic stay based on operating 
state of running resistance or a turn signal, when it passes beyond predetermined time according to this 
configuration, without departing as it is, automatic stay is permitted and an engine is stopped. 
[0030] 

[Effect of the Invention] Since make an engine operate and driving torque with an engine is promptly acquired 
after start by the motor according to invention concerning claim 1 even if it is at the vehicles 1 which originally 
stop engine's automatically halt time when it is judged that the running resistance at the time of start is large, even 
if the running resistance at the time of start is large, it is effective in the ability to be able to perform smooth start. 

[0031] Since an engine stops according to invention concerning claim 2, without not forbidding engine automatic 
stay when a shift position is not in the condition that not a transit range but vehicles may start, even if it is a time 
of it being judged even if that the running resistance at the time of start is large, it is effective in it being 
avoidable that an engine is unnecessarily operated in the condition not to depart and the fuel-consumption engine 
performance gets worse. 

[0032] Since it made stop an engine even if according to invention concerning claim 3, without forbidding engine 
automatic stay since the torque which start takes becomes small even if it was the conditions that running 
resistance was large while vehicles have not stopped thoroughly and are moving, it is effective in aggravation of 
the fuel-consumption engine performance by unnecessary engine operation being avoidable. 
[0033] According to invention concerning claim 4, a wheel is turned greatly, and as a rear wheel is dragged, 
when it is necessary to make it depart, driving force with an engine is obtained promptly, and there is an effect of 
the ability to make smooth start perform. 

[0034] According to invention concerning claim 5, when torque with it is needed, driving force with an engine is 
obtained promptly and there is an effect of the ability to make smooth start perform. [ a large hill climbing 
resistance and ] [ to start ] [ big ] 

[0035] Since it is made to stand by in the condition that it can carry out with a sufficient response of transfer of 
engine driving force according to invention concerning claim 6 while starting an engine in preparation for the 
start under big running resistance, it is effective in the ability to obtain engine driving force much more promptly 
after start. 

[0036] According to invention concerning claim 7, when vehicles are going to turn left or turn to the right, it can 
avoid having an illusion what vehicles stopped [ the passerby outside a vehicle ], by an engine being suspended, 
and is effective in the ability to contribute to safety transit near a crossing. 

[0037] Since an engine stops according to invention concerning claim 8, without forbidding engine automatic 
stay when a shift position is not in the condition that not a transit range but vehicles may start, even if it is in the 
condition that a turn signal is operating even if, it is effective in it being avoidable that an engine is unnecessarily 
operated in the condition not to depart and the fuel-consumption engine performance gets worse. 
[0038] Since a passerby's attention can fully be attracted and safety transit can aim at according to invention 
concerning claim 9 even if it does not start an engine if vehicles are moving, only when vehicles have stopped 
thoroughly, it is effective in it being avoidable that an engine is operated unnecessarily and the fuel-consumption 
engine performance gets worse as making an engine operate. 

[0039] When vehicles ran and stop with an engine according to invention concerning claim 10 and an engine is 
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suspended,apossibinty of giving illusion wi^ 

condition of motor transit Since it is comparatively rare ^""JT™^ md m engine starts Only 
unless a passerby notices a possibility of being hybnd vehicles and an electric vehicle an » 
when it is made to stop from an engine run state, an 

of the fuel consumption engine performance by ^T^f^fdoed^ St is not the usual pattern of transit -> 

unnecessary engine operation bemg avoidable. 
EnS 

KtThe hybrid vehicles show, in^ 

system equipped with an engine 1 and a motor 2 as a drmng ^ 5 is coveted to the output 

the output shaft of said engine 1 through an electromagnetic ^^^^fJ^ ltL ^ 7b which are 
shaft of a change gear 4, and . which engine driving force s ^ehver^ to toe rear wn deyice of ±e 

»d^ 11 

r?044?The system management unit 1 3 for c^ 

formed. Furthermore, to this system management unit L The shift ^osifton ognal w* ^ ^ 

(henceforth a shift position) , of the shift Tever ^^gSJ^^gSlom the rudder angle sensor 15 
operating state of a blinker (turn signal), The rudder angle (s eenng ang ' ^ opening signal, the dip 
which detects a rudder angle with a steering 14, a brake ^J^^^^ffJ^ are inputted, 
signal that shows the tilt angle (namely, road surface ^^^^^Sdon made to detect by the 

Sp^SS^ fr " *" ^ f ° rCe ^ ^ 

an engine 1 and a motor 2 will be used as an object for ^^^i' rf vScE and theslowdown from a 
and afthe time of start, the effectiveness of the engine at toe tune of afcatol vehic ficaU starts ^ 

low speed etc. makes it run by toe advantages V^^^^^^^ engine 1 a^ a driving 
engine after that in a bad low torque region. And although it is made to ^ { ■ made to 

source at the time of transit, the driving force of a motoys^phed motor 2 , a mot or 2 

accelerate at it. Moreover, at the time of a slowdown and braking a dnvmgwn forrne d at it. 

b' y 7oSo*Tf Lid aufoma.ic-s.ay conditions shall be ^^-^acSng .0 the flow char, of da™ 
.00481 Next, automatic-stay control of said engine is explained to details accenting to 

2 . In SI, it distinguishes whether .he idle stop demand *f J*7™L„ esses to s2 mi d i s ,i„guishes wheflrer it it 
[0049] When it is at the generating time of an idle s. op demand .t P™F<^ ^ ows J 5 , Palking p 
u,e D range whose shift position is a trans, range. In i addition * ™ mese shall all be 

^Xeovty^^^ 
Soto, men i. was no. D range and * 

M&^X^ « d d^rS wen, into the idle stop demand region 
from the condition it runs with an engme 1 . 
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[0051]. When it goes into an idle stop demand region from an engine run state, it progresses to S5, but when it 
goes into an idle stop demand region from the condition it runs by the motor 2, it progresses to S4. 
[0052] In S4, it distinguishes whether vehicles stopped or not. A halt of vehicles here shows the drop dead halt of 
the vehicle speed 0. Even if a shift position is D range, when it is not in the condition which is not running with 
an engine 1 (by run state by the motor), and vehicles have stopped thoroughly, either, it progresses to SI 1 and the 
automatic stay (fuel cut) of an engine 1 based on an idle stop demand is permitted. 

[0053] On the other hand, when a shift position is D range and it is in the condition which vehicles have stopped 
thoroughly when a shift position is D range and it is a run state with an engine 1 or, it progresses to S5. 
[0054] In S5, a blinker operates and it distinguishes whether the sign of left turn or right-turn is taken out. When 
the blinker was operating and it is distinguished by S5, it progresses to S8. 

[0055] Moreover, when it is judged that the blinker is not operating, it progresses to S6 and distinguishes whether 
a steering angle is more than a predetermined angle. If a steering angle is more than a predetermined angle, it will 
progress to S8. 

[0056] Moreover, if a steering angle is under a predetermined angle, it will progress to S7, and if the tilt angle 
(road surface inclination) of vehicles is beyond a predetermined angle, it will progress to S8. If the tilt angle (road 
surface inclination) of vehicles is under a predetermined angle, it will progress to S12 and the engine automatic 
stay based on an idle stop demand will be permitted. 

[0057] With [ prohibition time amount ] predetermined time [ under ], it progresses to S9 and the engine 
automatic stay based on an idle stop demand is forbidden, and it distinguishes whether the time amount which 
forbade engine automatic stay continuously according to the output state of an idle stop demand in S8 has 
become beyond predetermined time, and enables it to progress to S10, to make even the condition in front of 
engagement drive said electromagnetic clutch 3, and to shift well [ response ] to the condition that engine driving 
force is told to a driving wheel, further. 

[0058] When the time amount which forbade engine automatic stay continuously by S 8 on the other hand had 
become beyond predetermined time and it is distinguished, it progresses to S12 and engine automatic stay is 
permitted. 

[0059] In the field in which said idle stop demand is outputted, the fuel consumption engine performance can be 
improved because engine effectiveness is bad and stops an engine. However, when running resistance is greatly 
judged that torque may be insufficient in start by the motor, an engine torque can be supplied having started the 
engine with the response sufficient [ direction ] beforehand, and the driving force which can respond to running 
resistance can be obtained. 

[0060] Moreover, since hybrid vehicles are not yet common, if an engine is automatically stopped at the time of a 
halt, vehicles may stop and the passerby outside a vehicle may have an illusion that it does not begin to move 
unless an engine is restarted. 

[0061] Then, it is made to make the conditions which priority should be given [ conditions ] over an idle stop 
demand and should make an engine operate compulsorily have distinguished by said S2-S7 with the gestalt of 
this operation. Automatic stay is forbidden when vehicles have stopped thoroughly, since it becomes 
comparatively small [ torque required for start ], if vehicles have not stopped thoroughly even if a steering angle 
is large although it is the case where are the case where it departs as the conditions that running resistance is large 
have a large steering angle in start and a rear wheel is dragged, and it is made to depart on a sudden ascent hill, or 
it is a sudden ascent hill. 

[0062] Moreover, when a shift position is not D range, [ whether the operator has the intention of a stop and ] It is 
in the condition of a comparatively long halt. Or in this case Since it is rare for the demand of sudden start to 
arise, and it will be rare for an operator to sense the lack of torque even if it is start on the conditions that running 
resistance is large A steering angle is large, or it is a steep ascent hill and vehicles stop thoroughly, and when a 
shift position is D range, engine automatic stay is forbidden. 

[0063] Moreover, even if a blinker tends to make it operate, and it is going to hold a shift position to D range and 
the operator is going to perform left turn or right-turn (or start to the left or the right) If an engine is suspended 
although especially run with the engine till then, or it has stopped thoroughly in the condition that an engine 
cannot be heard, a surrounding passerby may have an illusion that the vehicles do not begin to move unless it is 
in a stop condition and an engine is restarted (refer to drawing 3 ). Then, the blinker is operating, and when a shifi 
position is D range and the condition before an idle stop demand is an engine run state, the blinker is operating, 
and a shift position is D range, and when vehicles have stopped thoroughly, the engine automatic stay based on 
an idle stop demand is forbidden. 

[0064] In addition, either S2 or - the S4, and all may be omitted as conditions for forbidding the engine automatic 
stay based on the above-mentioned idle stop demand. Moreover, it is good also as a configuration which makes 
only either of S6 and S7 which are a step forjudging the running resistance at the time of start judge. 
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Furthermore, since it is especially hard to attach distinction with left turn and a stop ^Xdo^fo^left^and 
state of a blinker judge, it is good also as conditions on which engine automatic stay is forbidden for the lett hand 



side blinker operating. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] System configuration drawing of the hybrid vehicles concerning the gestalt of operation of this 
invention. 

[Drawing 2] The flow chart which shows automatic-stay control of the engine in the gestalt of operation same as 
the above. 

[Drawing 3] The state diagram for explaining the conventional trouble. 
[Description of Notations] 



1 - 


Engine 


2- 


Motor 


3 - 


Electromagnetic clutch 


4- 


Change gear 


5 -- 


Drive shaft 


6- 


Differential gear 


11 


— Engine control unit 


12 


— Motor control unit 


13 


— System management unit 


14 


— Steering 



15 — Rudder angle sensor 
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El Have an engine and a motor as a driving source of vehicles and an engine is made to stop 
au ^Somatically at the time of a halt of vehicles. After making it depart by motor are the conttol umt of tybn d 
veS of adoration of starting an engine and obtaining driving force with ^^^^S^ 
that rolline resistance in connection with start of vehicles is larger than usual into conditions at least. A control 
urn 35ff d«l«W by constituting so that said automatic stay may ^.J^f^fS^i 
Sm 21 A control unit of hybrid vehicles according to claim 1 characterized by constituting so that it is judged 
KLu^Sce is larger than usual, and said automatic stay may be forbidden compulsonly, when a 

Str^SSrid vehicles according to claim 1 which it is judged that said rolling ^resijtance is 

shift position is a transit range, and « : characterized ^by — mg so that said 
automatic stay may be forbidden compulsorily when vehicles have stopped comply 
maim 41 A control unit of hybrid vehicles of any one publication of claim 1-3 characterized Dy juagmgina 
roSrisStance^m ^ecuon with start of vehicles is larger than usual when a steering angle is beyond a 

engagement when said automatic stay is forbidden compulsonly. ♦ Hrivi™ source of 

rETri A control unit of hybrid vehicles which are equipped with an engine and a motor as a driving ; source ot 
leSs^ToS units^f hybrid vehicles of a configuration of starting an ^^f^S^U 
force with an engine after making it depart by motor by making an engine stop auto 7* c .^ 
of vehicles, and are characterized by constituting so that said automatic stay may be forbidden compulsonly by 

lemdes SSTiS Si automatic stay may be forbidden compulsorily, when a shrft position is a transit 

rClahn 91 A control unit of hybrid vehicles according to claim 7 which blinkers of vehicles are operating and a 
SSS range, and are characterized by constituting so that said automatic stay may be forbidden 

fflffi ^oTS of to claim 7 which blinkers of vehicles are operating -da 
SftTositiot is a^Lrrange! and are characterized by constituting so that: said automat ic stay may be forbidden 
compulsorily when said automatic-stay demand occurs from a run state wUh an ^gme constituting 
J™ in a nrmtrnl unit of hvbrid vehicles of any one publication of claim 1-10 charactenzea oy cuusuiu 5 
STon lo'faZpuS lot said automatic s^y so *a, i, may re S «ric. within predetemuned ume. 



[Translation done.] 
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